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BACKGROUND: There are several reasons why resuscitation measures may lead to inferior
results: difficulties in team building, delayed realization of the emergency and interruption of chest
compression. This study investigated the outcome of a new form of in-hospital cardiopulmonary
resuscitation (CPR) training with special focus on changes in self-assurance of potential helpers when

faced with emergency situations.
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non-medical personnel.
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METHODS: Following a 12-month period of CPR training, questionnaires were distributed to
participants and non-participants. Those non-participants who intended to undergo the training at a

RESULTS: The study showed that participants experienced a significant improvement in self-
assurance, compared with their remembered self-assurance before the training. Their self-assurance
also was significantly greater than that of the control group of non-participants.

CONCLUSION: Short lessons in CPR have an impact on the self-assurance of medical and
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INTRODUCTION

Cardiac arrest situations are still a great challenge for
most people who find themselves in the helper's position.
Because of suffered stress and group coordination
problems support measures are often taken too late
or insufficiently."! Research has been directed on the
improvement of survival rates in patients who had been
receiving cardiopulmonary resuscitation (CPR) and
means of improvement of helpers' skills in emergency
situations.”

It is common knowledge that delayed or interrupted CPR
leads to deterioration of brain and heart function.”* Even
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if the neurological findings are good, survivors still show
an impairment of memory functions."” There is still an
urgent need for continuous improvement of understanding
life-threatening situations as well as an improvement of
communication and technical performance of helpers in
such situations.

A lot of empirical evidence in this field stems from
simulation studies, in which cardiac arrest situations are
simulated in a clinical environment. As an alternative,
there are technical devices available which offer data
for subsequent analysis and expert feedback of a cardiac
arrest situation, such as recording devices or CPR-
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sensing defibrillator/monitor units.'”’ To our knowledge
there has not been any real time study about the onset
of a cardiac arrest for lay helpers yet.” In simulation
studies hands-on-time on patients — meaning direct
action such as chest compression or artificial ventilation
— usually shortens when communication and leadership
are less than optimal.* " Rescuers who arrive later on
the scene often get insufficient information from the first
responders."”’ A quick decision to begin CPR results
in a better outcome,” if cardiac arrest occurs. Brief
instructions in team-based situations and quick team-
building help to coordinate CPR actions and to avoid
performance breaks."™’ Thinking aloud and staying
alert for wrong information during a CPR session
improve team performance."'” Marsch et al'>'" showed
that in the simulator unnecessary interruptions of chest
compression were not noticed by the team members during
performance. Only the subsequent debriefing made them
aware of the discontinuities which might have resulted in
severe damages to a real patient. All of these facts have
been considered in the CPR guidelines which have been
published by the European Resuscitation Council (ERC).!"”

However, most efforts to improve CPR performance
through the use of simulations can help to specialize
nurses and other medical staff like intensive care
personnel. Improving CPR performance of lay helpers
without medical education is much more difficult and
not subject to simulation training yet. Although there are
standardized CPR classes, survival rates after pre-clinical
resuscitation have not improved over the years."""

Many non-trained people show hesitation and lack of
self-confidence when facing cardiac arrest situations.!"”’
Social status and group membership seem to play a role
in team building and administration of helping tasks.”’**!
Most German citizens only undergo CPR training once
in their life as a requirement for their driver's license.
So it is only to be expected that in the early phase of
resuscitation lay helpers may struggle to retrieve their
theoretical knowledge and to provide sufficient help.
Medical personnel who are not part of a special rescue
team undergo a comparable experience when faced with
a cardiac arrest."” Faced with a severe situation the time
span between noticing an emergency and taking action
by beginning chest compression is very much longer in
non-trained persons."”

CPR skills can be improved by implementation
of regular training sessions and direct feedback."’!
Even training programs in middle schools can help.”"
Continued chest compression only results in comparable
survival rates to continuous chest compression combined
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with artificial ventilation in early resuscitation.”

Therefore, continued chest compression seems to play the
more essential part in resuscitation,”” which potentially
makes CPR actions easier for lay helpers at the onset of an
emergency situation. Standardized short phrases have been
found useful during professional performance of CPR
which also may help to continue lay help measures.””

We initialized an innovative project to increase
patients' security in hospitals. All employees, e.g. medical
and non-medical staff of a three center hospital got the
opportunity to participate in a special training in basic
life support (BLS). The aim was to use short lessons to
teach CPR techniques as well as non-technical skills to
first responders in a potential cardiac arrest situation.
It has been shown that short lessons can improve
retrieval technical skills in a cardiac arrest situation.”"
This method was expected to improve self-assurance
in emergency situations in general and correct chest
compression specifically.”"

A period of 12 months of BLS trainings was determined
to be a pilot phase. Participation was voluntary. With
expected self-assurance in a cardiac arrest situation as the
dependent variable, participants in the training were
compared to non-participants.

METHODS

The study compared participants in the courses
to non-participants. The participants were questioned
after they had undertaken the training (post treatment
measurement). The non-participants were classified in 2
groups: a) non-participants who were willing to undergo
the training at a later date and b) non-participants who
did not intend to take the training. An additional group,
the coaches, proved too small in numbers to be included
in subsequent analyses. This resulted in a 1x3 post-hoc
design with the participants, the willing non-participants
and the unwilling non-participants as the conditions.

The project has been approved by the hospital's
financial director, the head of the hospital's nursing school,
the head of rescue service and the medical director.
Since actual patients were not involved in the study and
because participation was voluntary the ethics committee
referred approval to the work council. Full approval was
given after reviewing the questionnaires.

Training

Before implementing regular training lessons for
hospital personnel, a special training for BLS-coaches
was provided by the regional academy for paramedics
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("RKiSH—-Rettungsdienstkooperation in Schleswig-
Holstein", Germany). This was done to guarantee a
comparable performance in the lessons given to the
employees later on. Medical knowledge was not required
to participate in this training. The coaches were trained
in standardized CPR actions according to the guidelines
of the European Resuscitation Council (ERC) from 2010.
Additionally they were familiarized with group dynamics
and conflict situations in an adult education context and
received coping instruction.””*” In these 2-day sessions
the coaches got the opportunity to reflect and improve
their teaching skills. After performing a trial lesson
each BLS-coach was accredited to give BLS lessons
to medical and non-medical employees at the hospital
without further supervision.

The actual BLS lessons for employees were given
at all of the four facilities of Regiokliniken in the county
of Pinneberg, Germany (3 hospitals, 1 administration
building) by the BLS-coaches. Each employee was able
to choose a date for the training session from a schedule
with several options. The groups were formed of 8 to 16
participants with different levels of medical knowledge.

The BLS short lessons comprised technical
skills like performing correct chest compression on a
manikin (Resusci Anne, Laerdal) or the correct use of
a ventilation bag. In view of empirical evidence that
chest-compression-only CPR shows similar survival
rates to chest compression with ventilation in early
resuscitation™ we decided to emphasize the importance
of chest compression. Also for hygienic reasons it would
have been mandatory to change the manikin's face for
every course participant. This requirement would have
prevented a realistic BLS work flow. To maintain self-
protection untrained lay helpers are not bound to perform
mouth-to-mouth-ventilation in Basic Life Support in
Europe.”" But to show a 2-helper sequence properly we
needed a form of ventilation. The use of a ventilation
bag was taught to the participants as a special skill for
hospital employees.

Cardiac arrest scenarios were created in which two
participants had to perform BLS. Since the scenarios
were simulated for two helpers we taught a simple
maneuver to change positions (ventilation or chest
compression).

Because of recent findings in simulation studies™
there was an additional emphasis on non-technical skills
like simple and clear communication. Theoretical content
was kept short in the lessons to provide more time for
active training.” "

The participants learned how to shorten or avoid

interruptions of CPR by speaking aloud phrases like
"chest compression has to be deeper" or "keep going
chest compression" or "do not leave the patient".
If misunderstandings occurred, participants were
told to repeat the information. The instructor used
phrases like "just continue your action and repeat your
information, do not be hasty, it is alright". This aimed
to reduce unnecessary stress. When interruption of
chest compression occurred the BLS coach immediately
advised them to continue chest compression.

After the pilot-phase of 12 months of BLS-training
at the hospital we received a list of employees who took
part in a BLS training session and of those who did not.
The list was provided by the personnel director and
certified by the work council of the company. Since the
participants were only made known to us after they had
undergone the training, pretests were not possible and
it was decided that a between-group design with non-
participants as a control group was to be adopted.

Data collection and variables
Preliminary discussions with health workers resulted

in three questionnaires, designed specifically for this
study: one for participants, one for non-participants and
one for the coaches. Whenever possible, Likert scales
were used: "strongly agree—agree—undecided—disagree—
strongly disagree". The questionnaires had several
questions in common (medical experience and working
position in the hospital) but differed in other aspects.
Table 1 compares the questionnaires for participants and
for non-participants.

To improve reliability, the questions were grouped
according to topic and combined to an index per topic
(unweighted average of scale values). Only items
with the same scale wording were combined. Care
was taken regarding the evaluation direction, so that
values were reversed for some items previous to the
computation of the index. The 5 indices for participants
were: 1) remembered pre-training-status/competency of
participants; 2) evaluation of the coach; 3) evaluation of
technical components of the instruction; 4) evaluation
of the theoretical part of the instruction; 5) acquisition
of new skills. For the non-participants 5 items were
combined to an index of self-attributed competency.
Table 2 gives the details and lists the items.

Additionally we categorized two levels of
professional experience in participants. It was argued
that previously unexperienced participants could
potentially profit from the training to a higher degree
than experienced professionals. Higher experience was
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Table 1. Participants and non-participant questionnaire: Parallel and specific topics, number of questions and examples

Subject (number of questions)

Group
Participants Non-participants

Examples

Present work situation (1)

(recalled) Situation prior to the training (2) X
Actual situation without training (2) X
Prior training and prior experience with

emergency situations (2)

Actual situation after training (2)
Attitude towards the training (5) X
Evaluation of coach and training (26)
Prior course information (1)
Evaluation of content density (1)

Training date (1)

Interest in further information (2)
Intended course participation (1)
Knowledge about online-script (1)

Training specifics (6)

Demographic questions (5)

Interest in case studies (1)

Code (1)

X X How often do you have direct contact with medical patients?
Before I took the course, my knowledge about the subject was already sufficient
My knowledge about the subject is already sufficient

X How often did you act as helper in an emergency situation?

EoT

After the training, my knowledge about the subject has increased

I am sufficiently familiar with BLS and I do not need this training

The balance between practical and theoretical parts was good

X How did you learn about this course?

Evaluate the information density in relation to the time spent

When did you take the training in 2012/2013?

1 would be interested to learn more about BLS

I plan to participate in a training at a later date

I was aware of the existence of an online script for this course

Where did your training take place?

X What is your age group?

X Would you be generally interested in practical case studies in this area of
expertise?

X X Self generated 8-chiffre-code

XK <R
el

E

*While responding to the questionnaire was anonymous, this code would allow a correlation with a possible second questionnaire at a later date.

Table 2. Combined indices used in study questionnaires

Indices used in the questionnaire for course participants

Remembered pre-
training status of
course participants

Evaluation of the trainer

Evaluation of the
technical components
of the instruction

Evaluation of the theory
part of the instruction

Newly learned skills
(post-training)

Prior to attending the course I already felt self-assured to perform CPR actions
Prior to attending the course my knowledge about CPR was sufficient

Prior to attending the course I felt hesitancy touching unknown people

Prior to attending the course I was afraid of making mistakes while performing CPR (reversed)
I was satisfied with the trainer's motivation

The contents were communicated well

The trainer's interventions during practice were helpful

The atmosphere was good

The trainer's teaching style was sufficiently interactive

The trainer's answers were always comprehensible

The trainer always showed aplomb and calm

I was satisfied with the equipment

The balance between practical and theoretical parts was good

The available online-script was appropriate

There were no problems finding a suitable date for training

The training room was appropriate

The training schedule was appropriately integrated into duty schedule

I was able to mentally leave the work environment to participate in the training
At what time of the year did the training take place?

Contents were comprehensible without additional aids

The information could be processed within the time given

The course was a personal benefit for me

I gained a lot of useful information in the course

The contents were less complicated than expected

The information density was appropriate

After attending the course I felt self-assured to perform CPR actions

After attending the course my knowledge about CPR had increased
Concerning the method 2 helpers' in the course: When the exercises were repeated the participants communicated differently.
After attending the course it was easier to touch unknown people

After attending the course I had less hesitancy starting resuscitation

After attending the course I feel confident enough to lead resuscitation before the arrival of professional help

Indices used in the questionnaire for non-course participants

Self-attributed
competency

I feel safe to perform CPR actions

My knowledge about CPR is sufficient

I feel acquainted with basic life support, so I don't need a course

I feel hesitancy touching unknown people (reversed)

I feel confident to lead resuscitation before the arrival of professional help

www.wjem.org



World J Emerg Med, Vol 7, No 4, 2016

259

attributed when participants declared their professional
status as medic or as someone with an even higher level
of medical education and/or when participants reported
an involvement in cardiac arrest situations on two or
more occasions. Employment was categorized as either
patient-related (physician, nurse, physiotherapist, etc.) or
as non-patient related (administration, maintenance, etc.).

Whereas the participants had discovered news of the
courses via diverse digital and non-digital communication
channels, they all received their questionnaires as
hardcopy mail via the internal post-office. The participants
had two weeks to respond. Participants in this study did
not receive any rewards because the collection of the
completed questionnaires was conducted anonymously.

One focus of this study was the evaluation of the
BLS-training. It was expected that the training should
improve the self-attributed skills and the self-confidence
subjectively as well as objectively when compared to
an untrained group. A second focus was on people who
decided against a training session. Here the study was a
pilot to investigate the individual decision for or against
a BLS training session.

Statistical analysis ,
Calculations were done using the software IBM®

SPSS“Statistics Version 22. Parametric tests (ANOVA,
Mann-Whitney-U-Test, Pearson Correlation Tests) were
employed for parametric data. Nonparametric comparisons
were computed with Chi’- or Wilcoxon-Tests, depending
on the distribution characteristics of the variables.

RESULTS
Participants

The analysis was based on 143 questionnaires
returned by participants of the training intervention
(return rate: 40%). We received 314 questionnaires
from non-participants (return rate: 25%). Thirty-two
employees were excluded because they were involved
in the planning of this study. An additional exclusion
of questionnaires was not necessary. Participants
were predominantly from the medical field. Eighty-
four percent of this group had frequent contact with
patients. The larger part of the group was female (73%).
Sixty percent came from a professional medical field,
whereas 40% came from working fields which usually
do not involve direct patient treatment. In the interest
of anonymity the respondents did not have to give their
exact age, but had to indicate their respective age group:
under 18, 18-25, 26-35, 3645, 46-55, 5665, over 65.

Q1 was in age group 3645, median and Q3 in age group
4655, which was the largest age group with 40.6% of
the participants.

The majority of non-participants were medical staff
(52%) and 64% had regular contact with patients. Female
accounted for 75.5% of the non-participants. The non-
participants' age groups ranged from 18 to over 65 years
old with the largest group (32.8%) at 4655 years. The
group of originally 20 coaches turned out to be smaller
than expected with just 11 potential respondents. Only 5
returned the questionnaires so statistical analysis of this
group was skipped.

In the group of non-participants, 219 out of 314
explicitly stated that they wished to participate in a
training session at a later time. They served as control
group for those participants who had undergone the
training. The choice of this select group as control group
excludes willingness to participate as a mediating factor
in the results. The logic of a comparison group demands
that — barring the feature that has to be investigated —
every other aspect of the groups should be as similar as
possible.”” With the willing participants we therefore
selected the one group that differed from the treatment
group only in the fact that they did not (yet) receive the
training and not additionally in their initial opinion about
the usefulness of the training.

Effects of the training
The factor age-groups had no significant impact on

self-assurance, but gender had: males reported a higher
self-assurance [M,,,.=2.11, SD=0.97; M, ,,...=2.68, SD=
1.20; ¢ (352) =—3.86; P<0.001]. Respondents with a
higher level of professional experience also reported
higher self-assurance: My, =2.09, SD=0.87; M,yex,=
3.51,8D=1.18; t (358)=12.75, P<0.001.

As an indication of objective improvement, the self-
assurance of the willing non-participants was compared
to the post-training self-assurance of the participants.

In comparison to the control group, those who
underwent the training reported more perceived self-
assurance in situations that required emergency measures;
while the average non-participant reported a medium
self-assurance, participants declared that they felt
mostly self-assured [M,,=2.08; SD=0.89; M ,0=2.85;
SD=1.24; ¢ (358)= 6.82; P<0.001].

An inclusion of the level of expertise as a mediating
factor reduced this effect to non-significance; however,
the interaction between level of expertise and participation
versus non-participation became highly significant:
F (356)=20.58, P<0.001 with M =1.84, SD=0.75;

participant_expert

contro.
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Mparticipaminoncxpcrtzz .64; SD=0.98,; Mnonparticipanticxpcrtzz 27,
SD=0.91; M, nparticipant nonexperi=4-01, SD=0.97. For less
experienced respondents the effect of the training on self-
assurance was more pronounced. Level of experience
was significantly correlated with patient-related or not
patient-related employment (»=0.63, P<0.001), but the
effect of employment on the difference between control
group and participants regarding self-assurance was
smaller.

In the participant group post-training self-assurance
was correlated with the index of measurements of newly
learned skills: »=0.30, P<0.001; the latter index was also
correlated with actual perceived knowledge: r=0.75,
P<0.001.

There is also a subjective improvement in the group
of training participants:

Participants were asked to rate their characteristics
regarding self-assurance and inhibition in the treatment
of patients before they underwent the training. A
retrospective inquiry into the state of mind at an earlier
date should not be confused with a measurement taken
before treatment. It involves memory biases and is done
in hindsight. It provokes a comparison of the actual state
with the one remembered and thus serves as an indication
of subjective improvement.””’

They remembered their self-assurance pre-
training as significantly lower [lower values indicate
higher agreement with actual assurance post-training;
M,,.=2.60; SD=1.17; M,,,,=2.09; SD=0.89; t (140)=6.12,
P<0.001]. Their remembered knowledge pre-training
was significantly lower as well [M,,.=2.57, SD=1.16;
M,.=1.99, SD=1.09; ¢ (135)=4.01, P<0.001]. While
gender or age group had no significant effect, there was
an interaction with level of experience for self-assurance
with F (139)=13.92, P<0.001 with less experienced
participants indicating greater subjective improvement.
Including the factor experience as covariate did not
reduce the significance of the main effect.

There was a positive correlation of remembered
initial confidence with subsequent self-assurance (r=
0.61, P<0.001) signifying a dependency of these two
measurements.

As for the influence of the perceived quality of the
training on actual self-assurance of participants. A higher
actual self-assurance was reported when the content of
the training intervention matched the real life experience:
r=0.40, P<0.001. Evaluation of trainer performance
correlated highly with improved self-assurance in cardiac
arrest situations (#=0.33, P<0.001).

Reported post-training knowledge correlated
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significantly with the quality ratings for the theoretical
part of the training (»=0.61, P<0.001) as well as with the
evaluation of the technical components of the training
(r=0.39, P<0.001).

Reasons for non-participation
BLS lessons were taken on a voluntary basis, so not

every employee took part. A number of non-participants
had stated in the questionnaire that they intended to
participate in the training at a later date and just could
not accommodate the dates presently available for
training. These were compared to those who stated that
they had no intention to participate at some later date.
We found that employees in the non-participant-group
who indicated more hesitancy to touch patients also were
less willing to take part in a BLS lesson compared to
persons who declared to be less hesitant [M,,iins=3-92,
SD=1.35; M;n,=4.39, SD=0.89; t (83)=-2.62,
P<0.01]. Self-attributed knowledge about CPR did
not differentiate between willing and non-willing non-
participants, but self-assurance did (lower numbers
indicating higher assurance): M, ,yining=3.27, SD=1.49;
M, iing=2.85, SD=1.24; £ (88)=2.05, P<0.01.

The willingness to participate increased with: a)
level of experience [Chi’ (1, 286)=9.05, P<0.003] and b)
patient-related employment [Chi’ (1, 257)=9.43, P<0.01].
Non-participants with a medium level education were
most willing to participate: Chi’ (4, 277)=21.62, P<0.001.
Neither gender nor age group differentiated between
non-participants who intended to take the training at a
later date and those who did not.

DISCUSSION

The actual self-assurance of participants at the time
they answered the questionnaire was significantly higher
than their remembered pre-training assurance. Their self-
assurance was also higher in comparison with the control
group.

This was an expected result and indicated the
effectiveness of the training in this regard. While
gender and age did have no impact on the decision
to participate and on the actual training outcome, the
patient-relatedness of employment as well as the actual
experience in emergency situation played an important
part. It may be that persons who do not have a lot of
patient involvement do not see the necessity of getting
that sort of training, even though it would be an asset in
out-of-hospital emergency situations. It may also be that
for less experienced people the prospect of interacting
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with a patient in an emergency situation (even though
it is just simulation training) might have caused some
anxiety. Results, however, indicate that it is the less
experienced potential participants who would profit most
from these short lessons in BLS.

Another aspect are limitations of methodology and
generalization of results. There was no pretraining-
posttraining comparison within the group of participants
so the training effect had to be estimated by comparison
with a group of non-participants who were willing to
have the training at a later date.

It could be argued that the high scores after the training
could be partly due to a hello-goodbye-effect”™ that leads
to an overestimation of training effects. However, the time
spread between training and questionnaire application
varied greatly from a few weeks to almost a year and
there was no significant correlation between post-training
self-assurance and time interval between training and
questionnaire.

The participants could not be observed in a subsequent
real emergency situation, so it remains to be proven that
post-training self-confidence carries over to real life
emergency. The fact that self-assurance after training did
improve, however, is a crucial training effect, for to be
assured of one's competence is a prerequisite for effective
action. However, it is not a sufficient condition, for
situational components also do play a part in individual
decisions to give assistance.””!

One problem still remains. As we showed in the
present study people from non-patient-related work
fields show hesitation in touching people which may be
the main reason for poor outcomes in out-of-hospital
cardiac arrests. At the same time, this hesitation to touch
people could be a hindrance to attend a BLS training
program. The promotion of future BLS trainings should
take that into account. In our opinion BLS short lessons
are a good way to improve the outcome of cardiac
arrests by simplifying the topic for potential helpers. If
the contents are conveyed in the right way hesitation in
emergency situations may diminish and continued chest
compression might be performed by lay helpers instead
of keeping hands off the patient. Immediate CPR, even
if of low quality, can lead to better survival than delayed
high-quality CPR, as shown by Song et al.”® They
found better survival by immediate low quality CPR
than in delayed high quality CPR in rats. Aside from the
continuous improvement of the practical and theoretical
part of the training, the first step, engaging the interest of
potential participants, should get more attention.

In the end of 2015 CPR guidelines of the European

Resuscitation Council were published in revised
form.”" In comparison to the former guidelines from
2010, the new guidelines for Basic Life Support have
been simplified for lay helpers. These simplifications
and additionally aspects of group dynamics and
communication were already part of the training
preceding this pilot study. The results support the validity
of this training program.

In conclusion, the present study attempted to
substantiate the claim that teaching Basic Life Support
in short lessons helps to improve self-assurance in
hospital employees when faced with a cardiac arrest
situation.”” "' It evaluated a pilot phase of a newly
introduced in-hospital training.

The training received positive evaluations by the
participants and led to an increase in self-assurance
regarding future emergency situations. Due to the positive
feedback of participants the training has been continued
on a regular basis at Regiokliniken till today. We have yet
to perform a follow-up study on the improvement of CPR
performance following short lessons.

However, this study also gives some indications of the
difficulties to motivate lay-helpers to take that training.
Subsequent studies should address that issue as well.
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